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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

JucuumnuHa «CHCTeMbl aBTOMAaTU3MPOBAHHOIO MPOEKTHUPOBAHMS TeTEPOCTPYKTYPHBIX
Ja3epoB» BXOAUT B mporpammy OakanaBpuata «HaHOTEXHOIOTMM W HaHOMAaTepUalbl B
npubopocTpoeHnn» no HampasieHuro 28.03.02 «HanoummxeHepus» U u3ydaercs B 7 cemectpe 4
Kypca. Hucummumny peamusyer basoBas kadenpa «HaHOTEXHOIOTMHM W MHKPOCHCTEMHAs
TeXHHKa». J(MCUUIUIMHA COCTOUT U3 4 paznenoB U 14 TeM W HampaBlieHa Ha W3Y4YEHHUE CHUCTEM
IIPOEKTUPOBAHMSI TETEPOCTPYKTYPHBIX JIa3€POB.

Lenbto OCBOGHMS TUCHUILIMHBL SBIsSETCS (POpMUpPOBAHUE HEOOXOIUMOro oObeMa 3HAHH,
YMEHUH ¥ HaBBIKOB, MO3BOJSIONIMX PpA3BUTh KOMIIETCHIMH B 0O0JAaCTH MPOEKTUPOBAHUS
reTepOCTPYKTYPHBIX J1a3€pOB, YCBOEGHUE 3HAHMM M TOJy4YEHHE HABBIKOB MO MOJEIMPOBAHHIO
KBaHTOBBIX 93((}EeKTOB B HAHOPAa3MEPHBIX CTPYKTYpax; MpPUOOpPETEHHE HABBIKOB I10
MOJIETTUPOBAHUIO T€TEPOCTPYKTYP.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUIIJINHBI
OcBoeHue JTUCIUTUIAHBI «Cucrembl aBTOMATHU3UPOBAHHOTO MIPOEKTUPOBAHHUS
TeTepPOCTPYKTYPHBIX JIa3€pOB» HAINPaBIEHO HAa (OPMHPOBAHHE Y OOYYAIOMIUXCS CIIEAYIOIINX

KOMITETCHITMH (4aCTH KOMITCTCHIIHH ):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvlx y 00yHarOWUXcs npu O0CE0eHUU
OUCYUNTUHDBL (De3YIbMaAmbl 0C80EHUS OUCYUNTUHDL)

HNHankaTopsl J0CTHKEHHS] KOMIETEHIIMT

Hugp Komnerenuus o
(B pamMKax JaHHOW THUCIUILIIHEI)

VYK-9.1 O6namaeT npencTaBIeHISIMA O TIPUHITAIIAX
HEINCKPUMUHAIIMOHHOTO B3aMMOACHCTBYSI TPH KOMMYHHKAIIAN B
Crroco0eH HCrmos30BaTh 0a30BhIE | Pa3IMIHBIX cepax KU3HEACATEIEHOCTH, C YI€TOM COIUAIBEHO-
VK-9 ,L‘[C(l)eKTOJIOFI/I‘{eCKI/I? 3HaHUSA B |TICHXOJIOTHYECKUX OCOOCHHOCTEH JINI] C OTPaHHICHHBIMHU
COLMAJIBHOM U BO3MOKHOCTSIMU 37I0POBBS;
npodeccuoHanbHOM chepax VYK-9.2 [Tnanupyet u OCyIIeCTBIISIET IPOPECCHOHATBHYIO
JIEATENILHOCTE C JIMIAMU, UMEIOIUMH HHBAIUIHOCTE WU
OTrpaHUYCHHBIC BO3MOKHOCTH 37I0POBBS;

Crnioco0eH ompenemsTh ITaIbI

W3TOTOBJICHUS
anekTpomexanndeckoit cuctemsl, |[1K-6.1 3HaeT OCHOBHBIE ATANbl U3TOTOBJICHUS
(hopMHpOBaTh IIEpEeUHN 3JIEKTPOMEXaHUIECKOW CHCTEMBI;
[IK-6 000pyIOBaHUS H [1K-6.2 BrnameeT HaBBIKaMU (pOPMHUPOBAHUS TIEPEUHS
MIOCJIE/I0BATEIILHOCTD 000pyIOBaHUS U TTOCIIEJOBATEIbHOCTH TEXHOJIOTHYECKUX MOIYJICH
HEOOXOMMBIX JUIS €€ W OTIEpALN ISl N3TOTOBJICHHS 3JIEKTPOMEXaHNUECKOH CHCTEMBI;

U3rOTOBJICHUS TEXHOJIOTHMUECKUX
MOAYJIEH U onepanuil

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

JqucuumimHa «CHCTEMBl aBTOMATU3MPOBAaHHOTO IPOEKTHUPOBAHUS TI€TEPOCTPYKTYPHBIX
J1a3€pOB» OTHOCUTCS K 4acTH, (OpMUPYEMOI yyacTHUKaMU 00pa30BaTeIbHBIX OTHOUIEHUH OJI0Ka
1 «/Jucumnmuasl (MOTys Il )» 00pa3oBaTeIbHOI MPOrpaMMbl BBICIIETO 00pa30BaHUs.

B pamkax oOpa3oBaresnbHOM HporpaMMbl BbICHIETO OOpa30BaHUS OOydalOIIMECs TaKKe
OCBaMBAaIOT JApYyrue JUCHUIUIMHBI W/ MIM  TPAKTHKH, CHOCOOCTBYIOIIME  JIOCTHIKEHUIO
3aIJIAHUPOBAHHBIX PE3YJIBTaTOB OCBOEHUS JTUCHUIUIMHBI «CHUCTEMBI aBTOMAaTH3UPOBAHHOTO
IIPOEKTUPOBAHUS T'€TEPOCTPYKTYPHBIX JIa3€POBY.




Tabnuya 3.1.

Ilepeuenv komnonenmos OII BO,

3AN1AHUPOBAHHbLX pe3)1bmamoe OC60€HUA ()MCL}MI’UZMHbl

CnocooCmByrouUx — O0CMUNICEHUIO

IlpenmecTByrommue Ilocaenywmue
g Hauvenosanne IIPICE)II/II:[JII/IHBI;,MOILIII JIH nncunnnnﬁl{}lil/;duon JIH
p KOMIIETEHIINH % i, « i,
NMPAKTHKH NMPAKTHKH
Hayuno-uccnenoBarensckas pabora
(mony4yeHune nepBUYHBIX HABBLIKOB
Hay4HO-MCCIIeI0BATENbCKON
a0oThI);
Crioco0€eH HCIO0JIb30BaTh p . );
DKOJIOrH4ECKUI MEHEIKMEHT;
6a3oBbIe TexHONTOTHYECKAST IPAKTUKA;
[IpaBoBeneHue;
YK-9 neQeKTOoNOTHIeCKre 3HAHUS sk [IpepnumniomMHas nNpaKkTHKa;
. Jlenosas smuxa™**;
B COIIHAJIBLHOM K e
npodeccrnoHaNbHOH chepax Homumonozus™;
p p Coyuonoeusn**;
Kynomyponoeus**;
IIcuxomorus v nmegaroruka;
Hayuno-uccnenoBatenbckas paborta
CriocoOeH onpeaensaTh (monmy4yeHune nepBUYHBIX HABBLIKOB
JTanbl K3rOTOBJICHMS Hay4HO-MCCIIeI0BATENbCKON
AIEKTPOMEXAaHNIECKOM paboTer);
CHUCTEMBI, (POPMHUPOBATH TexHOMOTHYECKasl MPAKTHKA
TexHOTOTHYECKAs IPAKTHUKA;
MIepeYHA 00OPYIOBaHUS H (yuebHas);
T1IK-6 [IpenuniomMHas NpaKkTHKa;
IOCJIEI0OBATENHHOCTD Ou3IyecKue OCHOBBI MUKPO- U
HEOOXOIUMBIX IS €€ HaHORJICKTPOHUK;
HM3TOTOBJIEHUS OCHOBHI ()M3UKH TBEPAOTO TEIA B
TEXHOJIOTHUECKHUX MOJTyJIeH HaHOWH)KEHEPHH;
U onepanuit Xumus;

* - 3aMONHACTCS B COOTBETCTBUM ¢ MaTpuueit komnereniuii u CYII OIl BO

** - 3JIeKTUBHBIC AUCIMIUINHBI /TIPAKTUKH




4. OFBEM JJVCHUILJIMHBI U BUIbI YYEBHOMN PABOTHI

OO0mass TPyJOeMKOCTh TUCHUIUIMHBI «CHCTEMBbl aBTOMATH3HPOBAHHOTO IMPOCKTHPOBAHMS TE€TEPOCTPYKTYPHBIX JIA3€POB» COCTABISET «5»
3a4YETHBIX CIUHUII.

Tabnuya 4.1. Buowl yueOHOU pabomvl no nepuooam 0C80eHuUsi 00paA308amMenbHOU NPOSPAMMbL BblCUe20 00pa308aHus Oisi OYHOU @HopMmbl
00yueHusl.

Bujx yueoHoii padoThl BCETIO, ak.u. CeMec7T pCED)
Koumaxmmnas paboma, ax.u. 68 68
Jlexrmn (JIK) 34 34
Jlabopartopusie pabotsl (JIP) 34 34
[Mpaktryeckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 00y4arOwuxcs, ax.u. 76 76
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 36 36
OO01asi TPYI0E€MKOCTh THCHHIITHHBI aK.4. 180 180
3a4.e/1. 5 5




5. COAEP)KAHUE JUCIUITJINHBI

Tabauya 5. 1. Cooepoicanue oucyuniunvl (Mo0Yis) no udam yueoHou pabomol

Homep
pasgena

HaumenoBanue paznena
JMCHUILIHHBI

Copep:xaHue pa3aesa (TeMbl)

Bun
yueOHoit
padoThI*

Pazgen 1

Beenenune. Cpencra
MOJETUPOBAHUS

11

Bsenenne. OcoOEHHOCTH MaTEMaTHIECKOTO
MOJICTMPOBaHUs PU3UIECKUX TPOIECCOB B
reTepOCTPYKTYpax, 00yCIaBINBAIOIINX CBOWCTBA
00BEKTOB HAHOZICKTPOHUKH. CpencTBa
MOJICIAPOBAHHUS

JIK, JIP

1.2

Pa6ouas cpena MATLAB. Konrenius BBoga
xoman MATLAB. IlepemeHHbIE U BBIPaXKEHHUS.
AHanu3 ¥ BU3yanu3alus BEeKTOPHBIX JaHHBIX
(0THOMEPHBIX U MHOTOMEPHBIX MAaCCHBOB)

JIK, JIP

1.3

OCHOBHBIE MOJIOKEHUSI KBAHTOBOMEXHHYECKOTO
MOZEIUPOBaHus. BoJIHOBBIE CBOICTBA HOCUTEIIEH
3apsaa, 00ycIaBIMBaIOIIUe KBAHTOBOPAa3MEPHBIC

3¢ ¢deKTH B 00beKTaX HAaHOAEKTPOHUKH. OCHOBHEIE
KBAaHTOBOMEXaHHYECKHUE PHHIMUIIEL ¥ TIOJIOKEHHS

JIK, JIP

Paznen 2

Brrancnenus u
MIPOrpaMMHUPOBAHUE B
cpene MATLAB

2.1

ABTOoMaTtu3anus paboTsl B KOMaHIHOW CTPOKE €
TIOMOIIBIO CKPUNTOB. JIoruKa u ynpasieHue
MOTOKaMH. Busyanmnzanus MaTpui 1 n300pakeHHH.
JokymeHTHpOBaHHE QYHKIUI

JIK, JIP

2.2

MoaenmupoBaHHe pa3MEPHOTO KBAHTOBAHUS U
KBaHTOBOPA3MEPHBIX CTPYKTYP Ha IPOCTEUIINX
npumepax. Busyanuzanus pesyabTaToB
NIPUMEHEHHUS] aHAJIUTUYECKOI0 METOAA.

JIK, JIP

2.3

UYucnennsle Mmoaenu. KoHcepBaTUBHAs KOHEYHO-
Pa3HOCTHAsI CXeMa, N10JIy4EHHAsi UHTErpo-
UHTEPHNOJSILUOHHBIM MeTo1oM. MeTon FDTD

JIK, JIP

24

MonenupoBanue «real-time, real-space» B
pa3nuyuHbIX NPODUIITX TOTSHIIMATBHON SHEPIHH.

JIK, JIP

Pazpnen 3

CpencTBa MOJETMPOBaHUS
1 OCHOBHBIE TIO/IXO/IBI K
MO/JIETTMPOBAHHIO
TeTepOCTPYKTYP

3.1

CoBpeMeHHbIE TeHICHIIUH PAa3BUTHUS JICKTPOHUKH.
Oco0OeHHOCTH KOMITBIOTEPHOTO MOEINPOBAHUS
HaHOPa3MEPHBIX CTPYKTYP

JIK, JIP

3.2

KBaHTOBBIE MOJIETH TIEpEHOCA 3apsiia.
[ToaynpoBOTHUKOBBIE T€TEPOCTPYKTYPHI

JIK, JIP

3.3

OTKpBITBIE CUCTEMBIL: «pPe3epPByapbD» U
«yCTPOMCTBOY». MOIeTUPOBAHIE KOHTAKTHBIX
obOacreit

JIK, JIP

Paznen 4

KommerorepHoe
MOJETUPOBAHUE
(hU3NYECKUX MPOIIECCOB B
reTepOCTPYKTYpax

41

KOMHB}OTCpHOG MOACINPOBAHUEC (1)I/IBI/I‘I€CKI/IX
MPO1ECCOB B KPpUCTAJIJIaX U KBAHTOBOPAa3MEPHBIX

CTPYKTypax

JIK, JIP

4.2

Meto KOHEUHBIX Pa3HOCTEH IS pelIeHus
ypasHenus lllpenunrepa. Meton
CaMOCOTJIACOBAaHHOTO OJIs. basznucHsie GpyHKINH
KaK HHCTPYMEHT YHCIICHHBIX MeTO/I0B. ba3ucHrie
(¢yHKIHHN Kak MeToosIorusi. PaBHOBECHas MaTpHIa
IUIOTHOCTH. MO/I€NbHBIA FaMUIBTOHHAH.
KBanToBas u anekTpocTaTHYECKasi EMKOCTb.
OTkpbIThIe cucTeMBL. JIokallbHas IOTHOCTh
cocroanuil. Bpemst xusuu. Konrakrst

(pe3epByapsl).

JIK, JIP

4.3

KOMHLIOTCpHOG MOACJINPOBAHUEC (1)I/I3I/I‘I€CKI/IX
MIpOoHEeCCOB B KPUCTAJJIAX U KBAHTOBOPA3MEPHBIX

CTPYKTypax

JIK, JIP

4.4

KorepenTHsiit TpancniopT. MaTpuia mioTHOCTH.
Bxopasuue u ucxoasiue notToku. OyHKus
nponyckanusa. HekorepeHTHbIH TpaHCTIOPT.
AtomHbIe iepexobl. MeX30HHbIE IEPEXObl B
MTOJTYTIPOBOTHIKAX. BHYTpH30HHEIE ITEpEeX0bl B

JIK, JIP




Bun
Coaep:xanue pasaesa (TeMbl) yueOHOM
padoThr*

Homep | HammeHnoBaHue pa3nena
pasaena JUCHUILITHHBI

nosynpoBogHuKax. OT aToMa K TpaH3UCTOPY:
KBaHTOBBII TPaHCIIOPT.

* - 3anonasetcs Tonpko o OUHOMU dhopme obyuenust: JIK — nexyuu, JIP — nabopamopusie pabomwl,; C3 —
npakmuiecKue/CeMunapcKue 3aHamusl.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuernue OUCYUNIUHbL

CrnenuajJu3upoBaHHOe
yueOHOe/1adopaTopHoOe
o0opynoBanmue, [10 u
MaTepHuaJIbl JI1 0CBOEHUS
AUCHUTLTUHBI
(mpu HeOOXOAUMOCTH)

Tun ayauropun OcHauleHue ayTuTOpuu

Aynutopus ISl IPOBEICHUS 3aHATHIA
JIEKIIMOHHOT'O THIIa, OCHAIIICHHAS
JlexmonHas KOMILICKTOM CITCIIHAIM3UPOBAHHON MeOeIH;
JIOCKOM (9KpPaHOM) U TEXHHYECKUMU
CpeJICTBAMH MYJIbTUMEINA IPE3ECHTALIMM.

Aynuropus Ui IPOBeIeHUs 1a00paTOPHBIX
paboT, MHANBUAYATEHBIX KOHCYIbTALINH,
TEKYILEro KOHTPOJISI U IPOMEKYTOUHOU

Jlaboparopus
aTTeCTallli, OCHAICHHAS KOMILIEKTOM
CreLUaNIU3UpOBaHHON Mebenu 1
000pyTIOBaHUEM.
Aynuropus Ui CaMOCTOSITENILHON pabOThI
Tns oOyJaronuxcs (MOXKET UCTIOIb30BATHCS TS
., | IpOBEIEHUs] CEMUHAPCKUX 3aHATHH 1
CaMOCTOSI TEIIbHOM .
KOHCYHI)TaHI/II/I), OCHalI€HHAas1 KOMIIJICKTOM
paboThI

CreLUaNIU3UpOBaHHON Mebenu 1
KoMnbroTepami ¢ gocrynoM B SUOC.

* - ayIUTOPHS JJIsL CAMOCTOSTENbHOM paboThl obydaromuxcs ykassiaercs OBA3ATEJIBHO!

7. YYEBHO-METOJUYECKOE 1 UHO®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHosHas numepamypa:

1. KOMIIBIOTEPHOE MOJIEJIMPOBAHUE 'ETEPOCTPYKTYPHBIX ITPUEOPOB
HAHODJIEKTPOHUKU Betposa H.A., [Tonos C.B., Aracuesa C.B., [Tuenunnes K.I1. yue6HOe
rmocobue / Mocksa, 2022

2. lparyHos, B. II. Hanosnekrponuka B 2 4. Yacts 1 : yueOHoe nmocodue 1i1st By30B / B.
I1. dparynos, U. I'. HemsBectHsrid, B. A. I'pumunn. — 3-e u3., ucnp. u gomn. — MockBsa :
W3narensctBo KOpaiit, 2024. — 285 c.

3. l'onuap U. U., Yymnsakoa M. B. KBaHTOBO-MeXxaHNYECKOE MOIETUPOBAHUE
HAHOCTPYKTYP U PeMTO-CTPYKTYp: yuel. mocodue. Jlans. 2022. — 134 c.

Lonornumenvnasn tumepamypa:

1. Xypnan «HanotexHonoruu: pa3paboTka, npuMeHeHue - XXI Bex».

2. C.JI.YepnpimeB MoaenupoBanue U KiaccupuKaius HaHOCTPYKTyp. JIuGpokom. —
2020. 216 c.

Pecypcwr ungopmayuonno-menekommyHuKayuonHou cemu « Anmepnemy»:
1. ObC PY1H u croponnue ObC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYII




Ha OCHOBaHMH 3aKJIFOYCHHBIX JIOTOBOPOB
- DnekTponHo-6ubmoTeunas cucrema PY/IH — ObC PYIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcurerckas Oubauorexa onnan» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- OBC «KoncynbraHT cryfenra»y www.studentlibrary.ru
- OBC «Tpounkuit MOCT»
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI
- QJIGKTPOHHBIN (POH]] TPABOBOI U HOPMATUBHO-TEXHUYECKOH TOKYMEHTAIIUU
http://docs.cntd.ru/
- mouckoBas cuctema Sunekc https://www.yandex.ru/
- mouckoBas cucreMa Google https://www.google.ru/
- pecdepatuBHas 6a3a nanasix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yyebno-memoouueckue mamepuansl 0151 camocmosmenbHol pabomol 00y4aArOWUXC NPU
0CB80EHUU OUCYUNTUHBL/MOOYIS*:
1. Kypc neknuii nmo qucuuruimae «CUCTEMbl aBTOMATU3HPOBAHHOTO MTPOSKTHPOBAHUS
TeTePOCTPYKTYPHBIX JIA3EPOBY.

* - Bce y4eOHO-METOIMYCCKUE MATePUANTBI JJII CAMOCTOSITEIIBHONH PabOThl 00yUYarOIUXCsI
pa3MeIIarTcs B COOTBETCTBUHU C ACHCTBYIOUINM MOpsiAKoM Ha cTpanulle aucuuruinasl B TYUC!
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